In recent years, substantial advances have been made in understanding hydrodynamic models, both from the standpoint of analytical infrastructure, as well as the parameters which play a decisive effect in the behavior of such models. Both classical and quantum hydrodynamic models have been studied in depth. In this survey paper, we describe several results of this type. We include, for example, well-posedness for both classical and quantum reduced models, and the relaxation drift-diffusion limit as examples of analytical results. As examples of computational results, we include some discussion of effective algorithms, but most importantly, some information gleaned from extensive simulation. In particular, we present our findings of the prominent role played by the mobilities in the classical models, and the role of hysteresis in the quantum models. All models are self-consistent. Included is discussion of recent analytical results on the use of Maxwell's equations. Benchmark devices are utilized: the MESFET transistor and the n +/n/n + diode for classical transport, and the resonant tunneling diode for quantum transport. Some comparison with the linear Boltzmann transport equation is included.
The equations as presented here are discussed in references [7, 27 and 22] . Here, f=f(x,u,t) is the numerical distribution function of the electron species, u is the species' group velocity vector, E=E(x,t) is the electric field, e is the electron charge modulus, rn is the effective electron mass, and C is the time rate of change of f due to collisions. The moment *e-mail: jwj @math.nwu.edu 453 equations are expressed in terms of certain dependent variables, where n is the electron concentration, v is the average velocity, p is the momentum density, P is the symmetric pressure tensor, Q is the heat flux, ei is the internal energy, (1.5) , (1.6) .
By moment closure is meant the selection of compatible relations among the variables, b,n, v,P, ei and Q. We begin by introducing a new variable T, the carrier temperature, defined by Po nkT6o., where k is Boltzmann's constant, and a scalar variable w, the total carrier energy. Reduction to a set of basic variables, n, v, w and qS, or a set equivalent to these, can be implemented. The model used in this paper was derived by
Gardner in [20] . In this section, we shall review the basic characteristics of the model as described in [14] . An existence theorem for the reduced model was obtained in [33] . The model is also discussed in [22] . The show that the limit functions satisfy the drift-diffusion system as "tp, "tw 0 in the manner specified.
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We assume that initial data (no(x),vo(x),
To(x)-) are independent of "tp and "tw and are "small" as measured in appropriate norms. with P(p)= P'/7, 7 > 1.
The discontinuity in the weak solution of (3.1)
satisfies the Rankine-Hugoniot condition:
A detailed study of the well-posedness of the initial/boundary-value problem for the reduced hydrodynamic model was carried out in [11] . Then, for < '7 < 5/3, there ex&ts a convergent subsequence (still labeled uh) such that uh(x, t)-u(x, t)= (p(x, t), p(x, t)), a.e. This is the final component required to demonstrate that u is a weak solution of the reduced hydrodynamic system. Additional references, such as [26] , may be found in [11] . 4 [2, 1] derived the expression for the stress tensor, and Grubin and Kreskovsky formulated a one dimensional version of the model [21] . The model which we study is of physical importance; in fact, a simplification of our model has been characterized as a pure state, single carrier transport model in [21] . Note that a pure state model would have the factor (-1/4) in (4.5) whereas the mixed state model has the factor (-1/12).
Our approach is completely novel to this application area, in that we reduce the system to an integro-differential equation, with a set of boundary conditions, including a nonstandard secondorder boundary condition, which is equivalent to specifying the quantum potential at the (current) inflow boundary.
Quantum mechanics is represented by the quantum potential [1] :
12--n(log(n))xx. ( 
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The device domain is the x-interval, I= (0, 1).
In [21] and [20] .
xx -e(na n). That is, the third boundary condition of (4.9) holds for w. Hence, the existence of a smooth solution of (4.6)-(4.10) is equivalent to that of a smooth solution of (4.16), (4.17), provided n does not vanish on L The main result was proven in [33] . With minor changes, it reads as follows (due to the correction of some sign errors in [33] ): Figure 1 . We present some recent results of our simulations, particularly with respect to symmetry and symmetry-breaking (see [11] ). We compare the simulation results of the hydrodynamic (HD) model, with various assumptions on # as given in (8.8) , (8.9 ), (8.10) and (8.11) , with the kinetic simulation results obtained with the same mobility assumptions. Figure 3 shows the results of concentration n. We can see that the results between the two models are very similar for # 4 and # =/Z(nd) as given by (8.10) 
